Materials and Methods
Mice. Adult female [(BALB/c x C57BL/6)]FI (CBF1) mice were purchased from Charles River Breeding Laboratories, Wilmington, Mass.
Tumor-Cell Lines. RBL-5 is a lymphoma induced by Rauscher murine leukemia virus; it has strong cross-reacting antigens with other Friend-Moloney-Rauscher (FMR)-induced lymphomas. It is maintained either in ascitic form in female C57BL/6 (B6) mice or in vitro as a continuous suspension culture. Eo~2 is a Gross-murine leukemia virus-induced lymphoma and MBL-2, a Moloney leukemia virus-induced lymphoma; both are also maintained in B6 mice. mKSA is an undifferentiated sarcoma induced by SV40 in BALB/c mice and EL-4 is a chemically-induced lymphoma, syngeneic to B6 mice. mKSA, EO~2, and EL-4 do not crossreact with RBL-5.
Plasma Membrane Purification. The purification scheme for RBL-5 plasma membrane was essentially as described by Snary et al. (11) and as adapted by Rogers et al. (4) . Plasma b membrane yield was based on histoeompatibility antigen (H-2) which has been shown to be expressed almost exclusively on the plasma membrane (PM). Solubilization was done in 0.14 M NaCI, 0.01 M Na phosphate, pH 8.0 (PBS) containing 2% sodium deoxycholate (DOC). Insoluble material was removed by centrifugation at 100,000 g for 45 min; the solubilized plasma membrane (SPM) was filter sterilized and stored at -20°C until used. The mKSA plasma membrane preparation was that described by Rogers et al. (4) and had good tumor specific rejection activity. THE JOURNAL OF EXPERIMENTAL MEDICINE. VOLUME 148, 1978 Secondary In Vitro Sensitization of Spleen Cells. Responding spleen cells were obtained from mice that had previously rejected a subcutaneous challenge of 5 × 105 RBL-5 tumor cells after prior immunization with two doses of 50 ~g/ml solubilized plasma membrane antigens. The immune spleen cells were cultured alone, as control, or with (a) purified RBL-5 vesicular plasma membrane, (b) purified plasma membrane solubilized with 2% DO(3 or (c) mitomycin C-inactivated RBL-5 tissue culture cells. Mitomycin C (60 #g/ml) inactivation was performed at 37°C for 20 min and the cells were then washed three times in Eagles' minimal essential medium before culture. After each wash, cells were allowed to incubate for 10 rain at 370C. 
Results

Induction of Cytotoxic Lymphocytes by Purified Plasma Membrane.
Although we have established that as low as 2 /~g of purified RBL-5 plasma membrane, both in the particulate and solubilized forms, was capable of inducing immunity against a subcutaneous challenge of viable tumor cells, it was not known whether this same antigen(s) could induce cytotoxic lymphocytes in vitro. To test if this was possible, RBL-5 immune lymphocytes were incubated with inactivated RBL-5 leukemia cells, 1 /~g/ml PM or 1/~g/ml SPM. The final concentration of DOC in the cultures was 1.2/~g/ml. After 5 days stimulation cytotoxicity was determined and the results (Fig.  1) clearly indicated that syngeneic tumor cell PM, particulate or solubilized with a modest amount of detergent, was fully capable of inducing a secondary generation of cytotoxic lymphocytes. There appeared to be little or no difference in the efficiency of the tumor antigens before or after detergent solubilization. In at least four different experiments (Fig. 1, Table I ), the induction of cytolytic lymphocytes by 1 /~g/ml of tumor PM or SPM was nearly as efficient as an equivalent number of intact tumor cells.
Specificity of the Induction Phase by PM and SPM. All cultures tested, including the controls, contained the same amount of DOC. However, to be certain that nothing in our membrane preparation was causing nonspecific stimulation, normal unimmunized spleen cells were incubated with RBL-5 cells, PM, or SPM. In all cases, cytotoxic cells could not be generated (Fig. 1) . Likewise, incubation of RBL-5 immune cells with (Fig. 2) . Induction of cytotoxic cells was possible with a concentration as low as 0.5 #g/ml of PM or SPM.
TAnLE I Induction of Cytotoxic Effector Cells by Whole Cells, PM, and Solubilized PM
Specificity of the Cytotoxic Reaction.
In initial experiments, we have observed that effector cells generated in the presence of inactivated tumor cells maintained a strict specificity for RBL-5 and for the Moloney virus-transformed lymphoma, MBL-2. Similar results were also obtained with PM and SPM (Table II) . The effector cells generated by PM and SPM significantly lysed RBL-5 and MBL-2 tumor cells (FMR cross-reactivity) although EdG2, a syngeneie Gross virus-induced lymphoma was not lysed. EL-4 lysis was only marginal. The cytotoxic effector cells generated were found, in all cases, to be sensitive to treatment with anti-0 antiserum plus complement, but not to complement alone, suggesting that the effector cells are T lymphocytes.
Discussion
The purpose of the present study was to investigate the possibility of generating syngeneic tumor-specific cytotoxic effector cells with particulate and solubilized PM. Although studies on in vitro stimulation of allogeneic effector cells with histoincompatible plasma membranes have been previously reported (5-10), we are aware of no attempt to stimulate specifically syngeneic effector cells with PM or SPM. In this report we present data indicating that the secondary generation of syngeneic cytotoxic effector cells with PM and SPM has been achieved. The specificity of the induction phase by PM and SPM, and of the effector phase by the cytotoxic cells generated was presented. We observed no difference in the specificity of these cells; all lysed syngeneic RBL-5 target cells and a cross-reacting tumor cell, MBL-2. Immunization with either RBL-5 or MBL-2 tumor cells will prevent the growth of a subsequent challenge of either or both lymphomas. The antigens shared by the two tumors, which protected one against the other, have not been fully elucidated. It was suggested that the FMR group-specific antigens may be the common antigens recognized on these cells (13) . E~G2, a syngeneic Gross virus-induced lymphoma was not lysed and the lysis of EL-4, a chemically induced tumor was, at best, marginal. EL-4 has been shown to be slightly contaminated with FMR group murine leukemia virus (14) . The ability to generate syngeneic cytotoxic lymphocytes with SPM should be expected to make possible the study of the antigens involved in in vitro induction of cytotoxic cells and those responsible for in vivo tumor rejection. We have already obtained data which show that upon solubilization and chromatographic fractionation of purified PM, the fractions that induced cytotoxic effector cells in vitro also were able to protect against an in vivo tumor challenge. 1 We believe that with this approach, the elucidation of the molecular entity of TSTA antigen ultimately feasible.
should be Summary Secondary induction of in vitro cytotoxic T lymphocytes in a syngeneic system has been achieved with plasma membrane, both in the particulate and solubilized forms. Both the induction and the lytic phases were shown to be immunologically specific. The effector cells generated were completely susceptible to treatment with anti-0 antibody and complement, suggesting that they are T lymphocytes.
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